Introduction
Autoimmune pancreatitis (AIP) is a newly recognized entity of pancreatitis that can mimic malignancy (6) . Patients with AIP and pancreatic cancer have many clinical features in common, such as a higher prevalence among elderly males, frequent presentation with painless jaundice, development of diabetes mellitus, and elevated levels of serum tumor markers. Radiologically, focal swelling of the pancreas, the "double-duct sign" (representing dilation of both biliary and pancreatic ducts), and encasement of peripancreatic arteries and portal veins can be seen in both AIP and pancreatic cancer (3, 5) . Since AIP responds dramatically to steroid therapy, differentiation of AIP from pancreatic cancer is of paramount importance to avoid unnecessary laparotomy or pancreatic resection. As definite serological markers for AIP are lacking, diagnosis of AIP is currently based on a combination of clinical, laboratory, and imaging studies. Imaging of the pancreatic duct with endoscopic retrograde pancreatocholangiography (ERCP) plays an important role in the diagnosis of AIP.
Autoimmune pancreatitis and ERCP
The concept of AIP emerged from the pancreatographic study of chronic pancreatitis. 
ERCP features suggesting autoimmune pancreatitis
Unlike obstruction or stenosis, narrowing of the MPD (in which the duct diameter is smaller than normal with irregular walls) is seen in AIP patients. Typical AIP demonstrates narrowing for more than one-third of the entire length of the MPD. Diffuse irregular narrowing of the MPD, in which the length of the MPD involved is more than two-thirds of the entire MPD, is rather specific to AIP (Figure 1 ) (10) . In one study (that compared ERCP findings of 48 AIP patients and143 pancreatic cancer patients), the length of the narrowed portion of the MPD was significantly longer, and the diameter of upstream MPD was significantly smaller in AIP than in pancreatic cancer (13). Furthermore, pancreatographic findings such as the lack of MPD obstruction, skip lesions in the MPD (Figure 2) , side branch derivation from the narrowed portion of the MPD (Figure 2 ), narrowed portion of the MPD >3-cm-long, and maximal diameter of the upstream MPD <5 mm, were highly suggestive of AIP rather than pancreatic cancer (Table 1) .
Although stenosis of the lower bile duct is frequently detected in both AIP and pancreatic cancer on cholangiography, stenosis of the intrahepatic or hilar bile duct is seen only in AIP patients. Differentiating a short narrowing of the MPD in AIP from stenosis in pancreatic cancer is difficult (Figure 3) , and some cases of pancreatic cancer have pancreatographic findings similar to those of AIP (8) . According to an international multicenter study, the presence of pancreatic duct strictures (single or multiple) without upstream dilatation (<5 mm) offered the highest specificity for AIP (>90%) (12) .
Histopathological examination of type 1 AIP shows lymphoplasmacytic sclerosing pancreatitis (LPSP), characterized by dense lymphoplasmacytic infiltration and fibrosis in the pancreas. Abundant lymphoplasmacytic cells infiltrate with fibrosis around interlobular pancreatic ducts including the MPD. Although the periductal inflammation is usually extensive and distributed throughout the entire pancreas, the degree and extent of the inflammation differ from duct to duct depending on the location of the pancreas involved. The infiltrate is primarily subepithelial and inflammatory cells rarely infiltrate the epithelium. It encompasses the pancreatic ducts and narrows their lumen (1, 4, 7) . On the other hand, pancreatic cancer cells infiltrate scirrhously, destroying the epithelium of the pancreatic and bile ducts, and frequently obstruct the MPD and branch pancreatic ducts. These histopathological differences around the ducts may account for the different pancreatographic findings between AIP and pancreatic cancer.
ERCP for the diagnosis of autoimmune pancreatitis: variation in usage worldwide
There are several specific features of ERCP that appear potentially useful for differentiating AIP from pancreatic cancer. However, local expertise and patterns of practice in the use of various tests vary considerably worldwide. Although diagnostic ERP is frequently performed in Japan, Western endoscopists generally avoid injecting the pancreatic duct in patients with obstructive jaundice for fear of causing pancreatitis. Instead, AIP is often diagnosed without an ERP in Western countries (2, 12) .
According to the International Consensus Diagnostic
Criteria patients with diffuse enlargement of the pancreas with elevated serum IgG4 levels can be diagnosed with AIP without pancreatography (Diagnosis of Autoimmune Pancreatitis) (11) . However, based on the high specificity for AIP, the presence of a long (>1/3 length of the MPD) or multiple strictures without marked upstream dilation is strong collateral evidence for diagnosing AIP in those with atypical parenchymal imaging, such as segmental or focal pancreatic enlargement. Thus, ERP can be helpful in differentiating AIP from pancreatic cancer, and in these casesbrush cytology of the narrowed portion of the MPD is often performed.
Role of MRCP in the diagnosis of autoimmune pancreatitis
Magnetic resonance cholangiopancreatography (MRCP) has become a popular non-invasive method for obtaining high-quality images of the pancreaticobiliary tree, and is replacing diagnostic ERCP for the diagnosis and follow-up of many pancreatobiliary diseases. However, since the narrowed portion of the MPD seen on ERCP in AIP can rarely be visualized on MRCP due to the inferior resolution of MRCP, this modality cannot yet replace ERCP in the diagnosis of AIP. However, MRCP findings such as skipped narrowing of the MPD with lack of upstream MPD dilatation suggest AIP. Furthermore, as resolution of the pancreatic and bile ducts after steroid therapy can be fully evaluated on MRCP, this approach is useful to determine the effect of steroid therapy and follow up after steroid therapy (13).
Summary
When utilized, ERP can demonstrate specific findings for AIP including long or multiple strictures without marked upstream dilation of the main pancreatic duct. These findings can be particularly useful for differentiating from pancreatic cancer in those with atypical features of AIP on parenchymal imaging. Although MRCP may be useful to evaluate the effect of steroid therapy, the sensitivity for detecting changes in the main pancreatic duct of AIP is inadequate to replace ERP.
